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Remarks: 

Claim Amendments and Arguments for Patentability: 

Claim 10 has been amended to contain the limitations of claim 14. Claim 14 has been 
canceled. 

In the Action, it is argued that claims 1-9, 14 and 21 are obvious based on a combination 
of Larsson (*538) in view of Frost (*370) under 35 U.S.C. § 103. Further, the Action 
acknowledges that an important and recited feature of the present invention relates to the helical 
configuration of the inter-engaging gear teeth which generates a shift-assisting force in the sun- 
planetrring gear configuration. 

Fig. 1 of Frost ('370) {provided below}, clearly shows that not only is a ring gear not 
included, but further, utilization of the Frost ( 4 370) arrangement with a ring gear would prevent 
proper functioning. Still further , incorporation of the Frost (*370) arrangement into that of 
Larsson ('538) would similarly prevent Larsson (*538) from functioning. There is clearly no 
disclosure, teaching, or suggestion supporting a combination of Larsson (*538), in view of Frost 
( 4 370), as asserted in the Action. 

In the present Action, Applicant again notes that regarding Larsson 0538), the concluding 
observation is that "the teeth are not angled to provide axial force to assist shifting between the 
first and second positions." Therefore, that leaves Frost (*370) to provide such disclosure. 
/ 

/ 
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Relevant portions of Frost ( c 370) are provided below; namely: column 1, lines 18-21, 31-44; 

column 2, lines 61-73; and column 3, lines 1-30 as well as Fig. 1. 

3,009,370 
REVERSING MECHANISM 
Barry L» Frost, Jackson, Mich., assignor to Clark Equip- 
ment Company, a corporation of Michigan 
Filed Aug. 23, I960, Ser. No. 5 1,373 
5 Claims. (Ci. 74—784) 



Lines 18-21: 

Another object of my invention is to provide a reversing 
mechanism in which the friction engaging devices are held 
in engagement by the axial thrust of the associated helical 
gears. 

Lines 31-44: 



The outer stm gear is slidable axiaJly from a neutral po- 
sition either fore or aft which causes engagement of the 
forward clutch or reverse brake respectively. The for- 
ward clutch connects the outer and inner sun gears to- 
gether so that they rotate as a unit locking up the plane- 
tary gear set, thus causing the planet carrier to rotate in 
the same direction and at the same speed as both sun gears, 
while the reverse brake causes the outer sun gear to be 
held so the planet carrier rotates in the opposite direction 
to the inner sun gear. 

In either forward or reverse drive, the axial thrust be- 
tween the outer sun gear and the small diameter portion of 
the planet pinions holds the respective clutch or brake in 
engagement. 

Lines 61-73: 



I shall now describe the operation of my invention. 
Assume that the input shaft 24 is turning in a clockwise 
direction when viewed from the left in FIG. I and further 
assume that the shift fork 68 is moved to the right from 
its neutral position. Movement of the shift fork 68 to 
the right will cause sleeve 38 to move to the right also 
and thereby cause initial engagement of the disc brake 58. 
Initial engagement of disc brake 58 causes the sleeve 38 
to be locked to the end plate 12 thus holding the outer 
sun gear 44. This causes the planetary pinions 46 and 
planet carrier 54 to revolve around the outer sun gear 44 
in a counterclockwise direction, thus giving reverse drive 
from the output shaft 20. 
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During reverse drive, the sun gear 44 acts as a reaction 
member and has a force applied to it by the small diam- 
eter portion 52 of the planet pinions 46. This force has 
en axial component which urges the sun gear 44 to the 
right due to the left-hand helical teeth 114 of the sun 
gear and the right-hand helical teeth 116 of the small 
diameter portion 52 of the pinions 46. This axial force 
tends to keep the disc brake 58 engaged after initial 
engagement and increases proportionately with the input 
force. 

Assuming now that the shift fork 68 is actuated to the 
left from its neutral position, the sleeve 38 is thereby 
moved to the left thus initially engaging the disc clutch 
55. Engagement of the disc clutch 55 locks the sleeve 
38 to the flange 54 so that the outer sun gear 44 and the 
inner sun gear 50 rotate together. This locks up the 
planetary set 42 so that the output shaft 20 rotates with 
the input shaft 24 thereby giving forward drive. 

During forward drive, the sun gear 44 acts as a driving 
member and applies a force to the small diameter portion 
52 of the pinions 46. This force has an axial component 
due to the left-hand helical teeth 114 of the sun gear 44 
and the right-hand helical teeth 116 of the small diameter 
portion 52 of the pinions 46. This axial component has 
an opposite reaction force which urges the sun gear 44 
to the left thereby tending to keep the disc clutch 55 
engaged after initial engagement and increases propor- 
tionately with the input force. 

During either reverse or forward drive, the sleeve 38 
cannot be shifted until the input force is relieved. 



Fig, 1: 
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From these excerpts, it may be appreciated that the teeth of the Frost ( 4 370) reference are 
angled in such a way as to lock the forward and reverse gears in their respective positions as long 
as there is a driving force on the input shaft. 

It is also noted that the Action mistakenly interprets the sun wheel (44, 50) of Frost ('370) 
as having a rotation in the clockwise direction via the input shaft (24) with teeth being directed to 
the right. This observation is directly counter to the express disclosure in Frost ('370) at column 
3, lines 5-7 where "the left-hand helical teeth 1 1 4 of the sun gear and the right-hand helical teeth 
1 16 of the small diameter portion 52 of the pinions 46" are described (also see Fig. 1 of Frost 
(*370)}. 

The importance of this misinterpretation of Frost ('370) by the Action is that in the 
present application (please see paragraph [0015]), it is explained that Applicant's sun wheel 
rotates in the clockwise direction (similar to Frost (*370)) and has teeth directed to the right; i.e., 
to the opposite direction compared to Frost ('370). The reason for this is that with respect to the 
present invention, the recited configuration augments shifting force, especially when shifting 
from a high to low range. In the presently disclosed arrangement, the ring gear moves to the right 
with respect to Fig. 1 , and the planetary gears tend to move in the opposite direction, but because 
they have no where to go, the ring gear moves. The corresponding situation in the Frost (*370) 
reference is not possible because the ring gear is missing and the teeth are not similarly angled. 
Among other reasons, Frost ('370) is designed to lock the forward and reverse gears in their 
respective positions as long as there is a driving force on the input shaft. 
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Further, when shifting from high to low range according to the present invention, the 
input and output shafts are rotating in the same direction. This means that the input and output 
shafts rotate during gear shift (i.e.; shifting between two forward gears). The vehicle is typically 
moving during these kinds of gear shifts. Further, if the vehicle is not moving, the gears and 
shafts stand still, and the forces addressed in the present invention will not arise. Consequently, 
the invention has effect when the vehicle is moving. 

The Frost ( 4 370) arrangement, on the other hand, is designed for shifting between forward 
and reverse gears. In principle, this means that the vehicle is standing still during a Frost ('3 70) 
gear shift, and the input and output shafts do not rotate during a forward/reverse gear shift in 
order to avoid the inducement of excessive stress on the construction. From this it may be 
accepted that since the shafts of Frost ('370) do not rotate during such a gearshift, no force is 
generated to augment the shifting force, especially in an axial direction, as recited in Applicant's 
claims. 
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General Remarks: 

The undersigned representative requests any extension of time that may be deemed 
necessary to further the prosecution of this application. 

Further, the undersigned representative authorizes the Commissioner to charge any 
additional fees under 37 C.F.R. 1.16 or LI 7 that may be required, or credit any overpayment, to 
Deposit Account No. 14-1437. referencing Order No. 07589.0060.PCUS0Q . 

In order to facilitate the resolution of any issues or questions presented by this paper, 
Examiner is requested to directly contact the undersigned by phone to further the discussion. 



Respectfully submitted, 




Patent Attorney 
Reg. No. 35,493 
Tel. 202.293.7333 
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